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(54) FIBROUS MATTER REINFOR^BTC SHEET FOR REINFORCED PLASTIC 

(11) 3-234522 (A) (43) 18.10.1991 (19) JP 

(21) Appl. No. 2-30907 (22) 9.2.1990 

(71) NIPPO SANGYO K.K. (72) ATSUO TAKEUCHI 

(51) Int. CI 5 . B29C67/14,B32B5/00,B32B5/26,B32B17/02,D04H5/06 

PURPOSE: To constitute the title sheet so that gaps are not generated between parallel 
fibers, by a method wherein long fibers arranged in parallel with one another to 
form a sheet are connected with one another by making use of a heat-fusing sheet 
provided with a form of nonwoven fabric or braided fabric which is extremely thin 
and is loose. 

CONSTITUTION: When a fiber sheet 1 where heat-fusing sheet 2,2 are caused to run 
respectively along both the front and rear is forced to pass through between a pair 
of hot press rollers 8, 8 the hot-melt heat-fusing sheets 2 are pressed against both 
the surfaces and the heat-fusing sheet 2 is cooled and solidified swiftly after passing 
through between the hot press rollers 8, 8. Therefore, a large number of long fibers 
la constituting the fiber sheet 1 become a state where they are connected with one 
another by the heat-fusing sheet 2 in a state of nonwoven fabric, a form of the sheet 
is set, a desired fibrous matter reinforcing sheet A is completed and wound up round 
a wind-up shaft 9 of a product. With this construction, it becomes that gaps are not 
generated among the fibers drawn up in a line. A lump of an adhesive agent stucks 
to a lateral fiber along the lateral fiber lies scattered concentratively locally within 
a fiber-reinforced plastic molded product and also lowering of strength of the whole 
of the product is eliminated. 




(54) ORIENTED POLYESTER FILM 

(11) 3-234523 (A) (43) 18.10.1991 (19) JP 

(21) Appl. No. 2-29957 (22) 9.2.1990 

(71) TOYOBO CO LTD{1) (72) YASUHIRO NISHINO(3) 

(51) Int. CI 5 . B29C67/16//B29K105/16 

PURPOSE: To obtain an oriented polyester film which is smooth and superior 
in wear resistance and slidability, by a method wherein inactive inorganic 
particles obtained by modifying the surfaces of the inactive inorganic particles, 
whose mean particle diameter is specified, with a specific multifunctional silane 
coupling agent are contained at a specific ratio. 

CONSTITUTION: Inactive inorganic particles obtained by modifying the surfaces 
of the inactive inorganic particles, whose mean particle diameter is 0.1-2.0/an, 
by a multifunctional silane coupling agent shown by a formula I are contained 
at the ratio of 0.01-0.50wt.%. In the formula I, X and Y show an organic group 
possessing a functional group capable of performing cavalent bonding with 
polyester oligomer which can form polyester and kinds of them may be the 
same as each other or different from each other. Hereupon, an area ratio (%)of 
the inactive inorganic particles to a circumscribed circle defined by a formula 
II is at least 60% and it is preferable that a degree of dispersion of a particle 
diameter defined by a formula III is 30% or less. With this construction, a 
polyester film which is smooth, superior in slidability and wear resistance and 
extremely free from generation of white powder or coarse particles which 
are the cause of generation of defects such as dropouts can be obtained. 
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a: area ratio to circumscribed circle, b: projected sectional 
area of particle diameter, c: area of circle circumscribing 
with a particle, d: degree of dispersion of particle diameter, 
e: standard deviation of particle diameter, f: mean particle 
diameter 
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(54) RESIN MOLDING 

(11) 3-234524 (A) (43) 18.10.1991 (19) JP 

(21) Appl. No. 2-30198 (22) 9.2.1990 

(71) MATSUSHITA ELECTRIC IND CO LTD (72) NORIYUKI KAINO(l) 
(51) Int. CI 5 . B29D22/00,B29C45/00 

PURPOSE: To contrive a reduction of a warp quantity within the top after mold 
release by accelerating cooling of a rib of an inner circumference or an inside 
rib and mitigating nonuniform cooling, solidification and contraction of the 
top, by a method wherein a thickness of an inner circumferential side or a 
thickness of an inside rib of a branch part of a hollow molding is molded thin 
as compared with a thickness of an outer circumference or a thickness of an 
outside rib of the same. 

CONSTITUTION: A thickness of an inner circumferential side or a thickness 
of an inside rib 2 of a branch part of a hollow molded product is molded thin 
as compared with a thickness of an outer circumference or a thickness of an 
outside rib 3 of the same. With this construction, a warp quantity within the 
top 1 after mold release can be reduced by accelerating cooling of an inner 
circumferential surface or the inside rib 2 of a molded product and mitigating 
nonuniform cooling, solidification and contraction. Therefore, a molding where 
the warp quantity of the top 1 of a hollow resin molding possessing a U-shaped 
branch part is reduced can be obtained. 




Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1)Publication number : 03-234522 
(43)Date of publication of application : 18.10.1991 



(51)lnt.CI. 




B29C 67/14 
B32B 5/00 
B32B 5/26 
B32B 17/02 
D04H 5/06 




(21)Application number 


02-030907 


(71)Applicant 


: NIPPO SANGYO KK 


(22)Date of filing : 


09.02.1990 


(72) Inventor : 


TAKEUCHI ATSUO 



(54) FIBROUS MATTER REINFORCING SHEET FOR REINFORCED PLASTIC 
(57)Abstract: 

PURPOSE: To constitute the title sheet so that gaps are not 
generated between parallel fibers, by a method wherein long fibers 
arranged in parallel with one another to form a sheet are connected 
with one another by making use of a heat-fusing sheet provided with a 
form of nonwoven fabric or braided fabric which is extremely thin and 
is loose. 

CONSTITUTION: When a fiber sheet 1 where heat-fusing sheet 2,2 
are caused to run respectively along both the front and rear is forced 
to pass through between a pair of hot press rollers 8, 8 the hot-melt 
heat-fusing sheets 2 are pressed against both the surfaces and the 
heat-fusing sheet 2 is cooled and solidified swiftly after passing 
through between the hot press rollers 8, 8. Therefore, a large number X 
of long fibers 1a constituting the fiber sheet 1 become a state where 
they are connected with one another by the heat-fusing sheet 2 in a 

state of nonwoven fabric, a form of the sheet is set, a desired fibrous matter reinforcing sheet A is 
completed and wound up round a wind-up shaft 9 of a product. With this construction, it becomes that gaps 
are not generated among the fibers drawn up in a line. A lump of an adhesive agent stucks to a lateral fiber 
along the lateral fiber lies scattered concentratively locally within a fiber-reinforced plastic molded product 
and also lowering of strength of the whole of the product is eliminated. 
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(11) Japanese Unexamined Patent Application Publication No. 
3-234522 

(43) Publication Date: October 18, . 1991 

(21) Application No. : 2-30397 

(22) Application Date: February 9, 1990 
(72) Inventor: Suruio TAKECJCHI 

1-110-110, Chiyogaoka, Chitose-ku, Nagoya- 
shi, Aichi-ken 
(71) Applicant: Nippo Sangyo Kabushiki Kaisha 

23-28-701, Esaka-cho 1-chome, Suita-shi, 
Osaka 

(7 4) Agent: Attorney, Akifumi MATSUNAMI 

SPECIFICATION 

1. Title of the Invention 

FIBER-REINFORCING SHEET FOR REINFORCED PLASTICS 

2. Claim 

(1) A fiber-reinforcing sheet for reinforced plastics 
comprising continuous fibers la such as glass fibers, carbon 
fibers, and aramid resin fibers that are densely arranged in 
parallel in the longitudinal direction into a sheet, and a 
heat-bondable sheet 2 that is an ultrathin and loose 
nonv/oven or knitted fabric formed by entanglement of heat- 
bondable fibers heat-bonded to one face or two faces of the 
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fiber sheet 1. . 

3. Detailed Description of the Invention 
[Object of the Invention] 
(Technical Field of the Invention) 

The present invention relates to a fiber reinforcing 
sheet for reinforced plastics that includes continuous 
fibers such as glass fibers, carbon fibers, and aramid resin 
fibers that are densely arranged in parallel in the 
longitudinal direction into a sheet that is fixed by a 
bonding means . 
(Related Art) 

Fiber-reinforced plastics containing embedded glass 
fibers, carbon fibers, or aramid resin fibers and having 
improved mechanical strength are significantly superior to 
iron in processability, have strength comparing with that of 
iron, and do not rust; hence they are widely used in various 

industrial fields . 

The fibers for reinforcing plastics are generally used 
in a form of woven or nonwoven fabric and embedded during 
shaping cf the plastics. 

In the formation of, for example, blades for 
helicopters or electric generators and walls of cylindrical 
tanks that require particularly high strength (tensile 
strength and bending strength) in one direction of the 
molded products, the longitudinal directions of the fibers 
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are densely arranged in parallel in a direction to which 
tensile strength is applied into a sheet that is impregnated 
with a liquid resin. The liquid resin is cured to form a 
molded product having enhanced strength. 

As sheets formed by preliminary shaping of plastic- 
reinforcing fibers, reinforcing fiber sheets of which 
parallel fibers are mutually connected with connecting 
fibers into a cord or cloth have been used. 

Alternatively, as shown in Figs. 4 and 5, longitudinal 
fibers 50 are densely arranged in parallel to form a sheet. 
To connect the longitudinal fibers 50 mutually, lateral 
fibers 51 for connection are arranged at a predetermined 
interval, the lateral fibers 51 being bonded to the 
longitudinal fibers 50 .with bonding agents 52. 
(Problems to be solved by the Invention) 

However, the cord fabric inevitably forms gaps at the 
connections, and no fiber is provided at the gaps. Since a 
reinforced plastic product in which this fiber sheet is 
embedded has pure plastic portions not reinforced glass 
fibers, a strong stress applied to the plastic portions not 
containing the fibers causes stress cracking of these 
portions. Thus, these portions would be ruptured at a 
significantly lower stress compared with fiber-reinforced 
portions . 

In the bonding of the lateral connecting fibers to the 
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longitudinal fibers, the bonding agents 52 are localized 
inside the molded plastic product, and the strength of these 
portions is intensively decreased by the above-mentioned 
reason, resulting in decreased strength of the product on 
the whole. 

Furthermore, the above cord knit requires a special 
technology and apparatus, resulting in undesirably increased 
production cost. The above bonding method also has such an 
issue . 

An object of the present invention is to provide a 
fiber-reinforcing sheet for reinforced plastics that 
includes continuous fibers that are densely arranged in 
parallel in the longitudinal direction into a sheet that is 
fixed. Thereby, the above problems of known technologies 
are substantially solved. 
[Description of the Invention] 
(Solving Means) 

A fiber-reinforcing sheet for reinforced plastics 
according to the present invention, for achieving the above 
object, comprises continuous fibers ia such as glass fibers, 
carbon fibers, and aramid resin fibers that are densely 
arranged in parallel in the longitudinal direction into a 
sheet, and a heat-bondable sheet 2 that is an ultrathin 
loose nonwoven or knitted fabric formed by entanglement of 
heat-bondable fibers heat-bonded to one face or two faces of 
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the fiber sheet 1. 
(Operation) 

The shape of a fiber sheet 1 formed by densely 
arranging continuous fibers la parallel to the longitudinal 
direction is maintained with a nonwoven or knitted fabric 
heat-bondable sheet 2 heat-bonded to one face or two faces 
of the fiber sheet until a liquid resin is impregnated and 
cured. 

Numerous heat-bonded portions are uniformly distributed 
over the entire surface of the fabric sheet 1. 
(Embodiments ) 

An embodiment of the present invention will now be 
described with reference to Figs. 1 to 3. 

In Fig. 2 that separately shows components of a fiber 
reinforcing sheet A according to the present invention, 
reference numeral la represents a long fiber composed of a 
monofilament of glass fiber, carbon fiber, or aramid resin 
fiber or a strand of a plurality of the monofilaments. The 
continuous fibers are densely arranged in parallel in the 
longitudinal direction to form a fiber sheet 1 having a 
required area. 

Reference numeral 2 is a heat-bondable sheet. In this 
embodiment, a heat-bondable sheet "Dynac" commercially 
available from Kureha Ltd., one of the leading chemical 
companies is used. 
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The heat-bondable sheet 2 is- a thin and loose nonwoven 
fabric that is formed by entanglement of very thin filaments 
of thermoplastic synthetic resins such as polyester, 
polyamide, and polyolefin that are extruded from extrusion 
nozzles. The melting point/ which depends on the type of 
the resin, is about 90°C to about 145°C. 

The fiber reinforcing sheet A having a cross section 
shown in Fig. 1 is prepared using the fiber sheet 1 and the 
heat-bondable sheet 2, for example, by a method shown in Fig. 
3. 

Continuous fibers la unwound from many bobbins 3 pass 
through a guide bar 4 and a pair of guide rollers 5,5 to 
continuously form a long fiber sheet. 1 with a predetermined 
width. 

The fiber sheet 1 with heat-bondable sheets 2,2 on the 
both entire faces of the fiber sheet 1 passes through 
between a pair of pressure rollers 6,6. Reference numerals 
l and 1 represent scrolls that supply the heat-bondable 
sheets 2,2. 

The fiber sheet 1 with the heat-bondable sheets 2,2 on 
the both entire faces pass through between a pair of hot 
rollers 6,8 while the heat-bondable sheets 2 are being 
pressed toward the both surfaces. After passing through the 
hot rollers 8,8, the heat-bondable sheets 2 are rapidly 
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cooled for solidification. 

As a result, many continuous fibers la of the fiber 
sheet 1 are mutually connected by the nonwoven fabric heat- 
bondable sheet 2 to fix the sheet, and the resulting fiber 
sheet A is wound up around a winding scroll 9. 

In the fiber reinforcing sheet A having such a 
structure, the heat-bondable sheets 2 uniformly heat-bonded 
on the entire surfaces have no directivity. Thus, the fiber 
reinforcing sheet A, which quite differs from conventional 
cord knits using lateral fibers, does not have a 
disadvantage that gaps are formed between arranged fibers. 

Furthermore, the fiber reinforcing sheet A does not 
have a disadvantage of a conventional structure including 
parallel longitudinal fibers bonded with lateral fibers, 
namely, blocks of a bonding agent adhering along the lateral 
fibers are localized inside of the fiber-reinforced plastic 
molded product. 

With this structure, the heat-bondable sheets 2 may be 
heat-bonded to the fiber sheet 1, by any method, for example, 
by heating the surfaces of the fiber sheet 1 to a 
temperature above the melting point of the heat-bondable 
sheet 2 with a heater provided upstream of a roller which is 
used in place of the hot roller 8. 
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The heat-bondable sheet 2 may not be the nonwoven 
fabric such as "Dynsck", but may be a loose knit fabric in 
which fibers are arranged, for example, vertically and 
horizontally. 

The heat-bondable sheet 2 may be partially placed on 
the surfaces of the fiber sheet 1/ for example, into an 
island shape, instead of the enrire surfaces. 

Materials for the heat-bondable sheet 2 are not limited 
to the above description and may be any other heat-bondable 
materials. Alternatively, the heat-bondable sheet 2 may 
contain a plurality of fibers that do not have heat- 
bondability or have different melting points, if necessary. 

In addition, the heat-bondable sheet 2 may contain a 
solvent of a resin stock solution for reinforced plastic 
molding, for example, styrene monomer chemically dissolved 
in an unsaturated polyester resin to prepare a reinforced 
plastic molded product composed of only a reinforcing 
substrate and a curable resin. 

As a result, a decrease in strength of the product 
based on the bonding agents as foreign materials localized 
in rhe molded product does not occur, unlike conventional 
products. 
[Advantages] 

As described above, the fiber reinforcing sheet for 
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reinforced plastics according to the present invention 
includes continuous fibers densely arranged in parallel in 
the longitudinal direction into a sheet and fixed with heat- 
bondable sheet of a very thin loose nonwoven or knitted 
fabric by heat heat-bonding. Thus, no gap is formed between 
parallel fibers, unlike conventional cord fabrics. 

The heat-bondable sheet, which functions as a bonding 
agent for mutual bonding of parallel fibers, does not form 
undesirable resin blocks and has a substantially uniform 
texture in the planar direction, unlike conventional 
products including parallel longitudinal fibers bonded with 
lateral fibers for connection. 

As a result, a reinforced plastic molded product 
including the fiber reinforcing sheet does not cause a 
decrease in strength caused by localisation of the bonding 
agents (see Fig. 5), unlike conventional products. 

Furthermore/ the fiber reinforced sheet can be produced 
by heating and pressing heat-bondable sheets on the surfaces 
of the fiber sheet; hence, the production cost is 
significantly low that of conventional process and can 
produce uniform products. 
4. Brief Description of the Drawings 

Figs. 1 to 3 show an embodiment of the present 
invention; Fig. 1 is a partial enlarged cross-sectional 
view; Fig. 2 is a partial enlarged isometric view separately 
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showing a fiber sheet and a heat-bondable seat; and Fig. 3 
is a sketch showing a production process. 

Figs. 4 and 5 are an isometric view and a longitudinal 
cross-sectional view, respectively, of a conventional 
example. 



Table of reference numerals 

A: fiber reinforcing sheet 

1 : fiber sheet 

2: heat-bondable sheet 

4: guide bar 

6: pressure rollers 

8: hot roller 

50: longitudinal fiber 

52: bonding agent 



la: continuous fiber 

3: bobbin 

5: guide roller 

7: scrolls 

9: winding scroll 

51: lateral fiber 
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AMENDMENT (FORMALITY) 

June 27, 1990. 
To: Commissioner of Patent Office, Fumitake YOSHIDA 

1. Case Number 

Patent Application No. 2-30907 

2. Title of the Invention 

FIBER- REINFORCING SHEET FOR REINFORCED PLASTICS 

3. Person that submits the Amendment 

Relationship to the case Applicant 

Address 23-28-701, Esaka-cho 1-chome, Suita-shi, Osaka 
Name Nippo Sangyo Kabushiki Kaisha 

Representative Yuzo OKAYA 

4. Agent postcode 4 60 

Address 19-4, Chiyoda 2-chome, Naka-ku, Nagoya-shi 
Name Attorney (6966), Akifumi KATSUNAMI 

6 5. Date of Request for Amendment 
May 29, 1990 

6. Subject of Amendment 

Figs. 1, 2, 4, and 5 in the attached drav/ings 

7. Contents of Amendment 

As in the attached sheets. 



